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DETAILED ACTION 
Response to Arguments 

Applicant's arguments with respect to claims 1-1 1 have been considered but are 
moot in view of the new ground(s) of rejection. 

Applicant argues that the coded signals taught by Anderson are sweep signals 
that comprise a swept frequency signal. Applicant argues that successive sweeps have 
a predetermined phase relation to each other, and therefore they do not have an 
arbitrary pattern. This argument is not persuasive because applicant does not 
specifically define what is meant by arbitrary pattern in the specification. The 
specification states, "This pattern may be arbitrary or contain information about the time 
of source activation ("Source Time"), thus enabling transit time calculation downhole as 
well as absolute time of "first break arrival"." This is the only context in which arbitrary is 
mentioned by the applicant in the specification. Reading the term "arbitrary" broadly, 
the signals are Anderson are arbitrary since they depend on the number of sweeps put 
into the sequence (360/N for the phase) and also discloses that they can be of different 
times. Since the sweeps do not need to be of one fixed time and frequency, they can 
be changed and are therefore arbitrary. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cecconi in view of Harmon (6584406) and Robbins. 

With regard to claim 1, Cecconi discloses a method for acquiring seismic data 
while drilling a well (Column 1, Lines 1-10). Cecconi discloses conveying at least one 
seismic receiver 12 installed in a drill string 5 (Fig. 1a). Cecconi discloses that the 
receiver is controlled in part by an associated accelerometer that generates signal to 
control seismic data acquisition (Column 8, Line 37 to Column 9, Line 7). Cecconi 
discloses generating seismic signals by a seismic source 6 at a surface location 7, and 
detecting the seismic signals with at least one sensor 18 in the at least one seismic 
receiver 12 at at least one location in the wellbore (Column 3, Lines 40-65). Cecconi 
discloses computing a propagation time for the detected seismic signals in the seismic 
receiver using the activation time of the source (Cecconi discloses finding the direct 
wave travel time, and the reference for the start of the time in which the wave travels on 
the direct path is the time at which the source is activated) (Column 1 , Lines 12-17; 
Column 3, Lines 40-63). Cecconi discloses that the propagation time is of the direct 
signal. This is read as being an arrival time since the time of arrival of the signal would 
be the same as the time it takes the signal to propagate from the source (activation 
time) to the receiver. Cecconi does not disclose that the signal is a coded signal 
including information about an activation time of the source. Cecconi discloses the use 
of a seismic vibrator as the source for the signals that are imparted into the formation 
surrounding the well. Harmon teaches that vibrators (Vibroseis sources - Column 4) 
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are capable of imparting coded seismic signals into a formation that contain information 
about the activation time of a source (Column 4, Lines 45-55; Column 5, Lines 15-65; 
Column 1 0, Line 1 0 to Column 1 1 , Line 20; Column 1 1 , Liner 60 to Column 12, Line 5; 
Column 13, Line 3 to Column 14, Line 48; Column 16, Lines 49-65; Column 17, Line 1 
to Column 18, Line 55). Harmon teaches using a coded signal containing information 
about the activation time of a surface source in that the command SISS signals are 
generated at certain times, and that these times of source activation are set up by an 
operator to synchronize downhole clocks so that arrival times can be calculated. It 
would have been obvious to modify Cecconi to include using the vibrator source to 
create coded seismic signals with activation time information as taught by Harmon in 
order to be able to synchronize the clocks in the downhole device with the master 
clocks of the system so that the arrival times calculated for seismic signals are free from 
errors due to clock drift of the downhole clocks. Cecconi discloses receiving the signals 
in at the receivers in the drill string. Cecconi does not disclose that the computation of 
the arrival (propagation) time is done in the receiver. Robbins discloses a seismic 
receiver on a drill string that receives signals generated by a surface source (Fig. 1) and 
uses the reflected signals to position reflectors ahead of a drill bit (Column 5). Robbins 
discloses computing the arrival times of the signals in the receiver (Column 3, Line 59 to 
Column 4, Line 16). Robbins discloses that these arrival times are then used to find the 
total travel times (propagation times) from the source to the receiver. It would have 
been obvious to modify Cecconi to include computing the arrival time in the receiver as 
taught by Robbins in order to obtain a time stamp for the received data that can be sent 
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along with the data to a surface processor for further processing without removing the 
drill string. 

With regard to claim 2, Robbins discloses that the computed arrival time is 
transferred to a surface processor (Column 3, Line 59 to Column 4, Line 16). Cecconi 
also discloses a surface processor. It would have been obvious to modify Cecconi to 
include computing the arrival time in the receiver as taught by Robbins in order to obtain 
a time stamp for the received data that can be sent along with the data to a surface 
processor for further processing without removing the drill string. 

With regard to claim 3, Robbins discloses that the computed arrival time is stored 
in the seismic receiver (Column 3, Lines 59-68). 

With regard to claim 4, Cecconi does not disclose a coded seismic signal 
comprising discrete timed events. Harmon teaches that the coded seismic signals 
further comprise timed discrete events (Column 5, Lines 15-65; Column 10, Line 10 to 
Column 11, Line 20; Column 11, Liner 60 to Column 12, Line 5; Column 16, Lines 49- 
65; Column 18, Lines 1-55). It would have been obvious to modify the vibrator source 
disclosed by Cecconi to include coded seismic signals that comprise discrete timed 
events in order to match a recorded seismic wave with a specific wave generated by the 
source so that the operator of a seismic survey knows that the seismic data being 
recorded is matched with the seismic waves imparted into the earth by the survey 
source. 

With regard to claim 5, Cecconi does not disclose a coded signal comprising 
timed discrete frequencies. Harmon teaches that coded signals can comprise timed 
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discrete frequencies (Column 4, Lines 40-63). It would have been obvious to modify the 
vibrator source disclosed by Cecconi to include coded seismic signals that comprise 
discrete timed events in order to match a recorded seismic wave with a specific wave 
generated by the source so that the operator of a seismic survey knows that the seismic 
data being recorded is matched with the seismic waves imparted into the earth by the 
survey source. 

With regard to claim 6, Cecconi does not disclose a plurality of receivers located 
along a drill string. Cecconi discloses one tool with a seismic sensor located in a drill 
string, but not a plurality of tools. Robbins teaches a plurality of receivers located along 
the drill string (Fig. 1) (Column 4, Lines 60-68). It would have been obvious to modify 
Cecconi to include a plurality of receivers along the drill string instead of the one 
receiver in order to be able to take data at multiple depths of the borehole 
simultaneously instead of having to move the one receiver to a new location each time 
data for a new depth was desired. 

With regard to claim 7, Cecconi discloses detecting the seismic signal with at 
least one sensor 8 located at the surface and storing the signal detected by the surface 
sensor in a surface processor 9 (Column 3, Lines 29-45). It would have been obvious 
to use the coded signals taught by Harmon for the reasons given above in reference to 
claim 1. 

With regard to claim 8, Cecconi discloses transferring the signals stored in the 
seismic receiver to a surface processor upon removal of the drill string form the wellbore 
(Columns 9 and 10). 
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With regard to claim 9, Cecconi discloses processing, according to programmed 
instructions, the surface detected signals and the seismic receiver detected signals to 
generate a seismic map (Column 1, Lines 1-20; Column 4, Lines 28-65). Cecconi 
discloses calculating a vertical seismic profile and the position of reflectors located 
under the drill bit Applicant does not specifically define the type or details of the map in 
the speciation or the claim (states it is a map of subsurface features and formation). 
Therefore, any type of map reads on the claim. Cecconi's disclosure of calculating 
positions of reflectors and of finding the vertical seismic profile is read as being a 
seismic map since the locations of the reflectors are found and a profile of the formation 
is made (read as a seismic map of locations of reflectors). 

With regard to claim 10, Cecconi discloses a method for acquiring seismic data 
while drilling a well (Column 1, Lines 1-10). Cecconi discloses conveying at least one 
seismic receiver 12 installed in a drill string 5 (Fig. 1a). Cecconi discloses that the 
receiver is controlled in part by an associated accelerometer that generates a signal to 
control seismic data acquisition (Column 8, Line 37 to Column 9, Line 7). Cecconi 
discloses generating a seismic signal by a seismic source 6 at a surface location 7, and 
detecting the seismic signal with at least one sensor 18 in the at least one seismic 
receiver 12 at at least one location in the wellbore (Column 3, Lines 40-65). Cecconi 
does not disclose that the signal is a coded signal including information about an 
activation time of the source. Cecconi discloses the use of a seismic vibrator as the 
source for the signals that are imparted into the formation surrounding the well. Harmon 
teaches that vibrators (Vibroseis sources - Column 4) are capable of imparting coded 
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seismic signals into a formation that contain information about the activation time of a 
source (Column 4, Lines 45-55; Column 5, Lines 15-65; Column 10, Line 10 to Column 
1 1 , Line 20; Column 1 1 , Liner 60 to Column 1 2, Line 5; Column 1 3, Line 3 to Column 
14, Line 48; Column 16, Lines 49-65; Column 17, Line 1 to Column 18, Line 55). 
Harmon teaches using a coded signal containing information about the activation time 
of a surface source in that the command SISS signals are generated at certain times, 
and that these times of source activation are set up by an operator to synchronize 
downhole clocks so that arrival times can be calculated. It would have been obvious to 
modify Cecconi to include using the vibrator source to create coded seismic signals with 
activation time information as taught by Harmon in order to be able to synchronize the 
clocks in the downhole device with the master clocks of the system so that the arrival 
times calculated for seismic signals are free from errors due to clock drift of the 
downhole clocks. Cecconi does not disclose computing, in the seismic receiver, a 
check shot transit time for the detected seismic signals, and transferring the check shot 
transit time to the surface. Cecconi discloses computing the time (delta t) that it takes 
for the direct path wave to go from the source to the receiver in the borehole using the 
activation time of the source (Cecconi discloses finding the direct wave travel time, and 
the reference for the start of the time in which the wave travels on the direct path is the 
time at which the source is activated) (Column 1, Lines 12-17; Column 3, Lines 40-63). 
Cecconi discloses taking these measurements every 10m, which is a known depth 
increment. Cecconi does not disclose that the timing measurements are check-shot 
measurements and does not disclose transferring check-shot measurements to the 
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surface. Cecconi discloses receiving the signals in at the receivers in the drill string. 
Cecconi does not disclose that the computation of the arrival (propagation) time is done 
in the receiver. Robbins discloses a seismic receiver on a drill string that receives 
signals generated by a surface source (Fig. 1) and uses the reflected signals to position 
reflectors ahead of a drill bit (Column 5). Robbins discloses computing the arrival times 
of the signals in the receiver (Column 3, Line 59 to Column 4, Line 16). Robbins 
discloses that these signals are check-shot transit times (Column 3, Lines 59 to Column 
4, Line 8). Robbins discloses transferring the check shot transit times to the surface 
(Column 3, Line 59 to Column 4, Line 15). Robbins discloses that these check shot 
times are then used to find the total travel times (propagation times) from the source to 
the receiver. It would have been obvious to modify Cecconi to include computing the 
check shot time in the receiver and sending this to the surface as taught by Robbins in 
order to obtain a time stamp for the received data that can be sent along with the data 
to a surface processor for further processing without removing the drill string. 

Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cecconi 
in view of Anderson and Robbins. 

With regard to claim 1 1 , Cecconi discloses a method for acquiring seismic data 
while operating a drill string in a wellbore (Column 1, Lines 1-10). Cecconi discloses 
synchronizing, at the surface, a surface clock 48 in a surface controller 10 with a 
downhole clock 23 in a seismic receiver 12 (Figs. 1a, 3) (Column 4, Lines 52-65; 
Column 8, Lines 15-36; Columns 6-10 in general). Cecconi discloses programming, at 
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the surface, a processor in the seismic receiver to activate during at least one 
predetermined time window after a predetermined delay time (Column 8, Lines 37-50). 
Cecconi discloses that the receiver is programmed beforehand, meaning that is 
programmed before being used in the well and therefore it is programmed at the 
surface. Cecconi discloses conveying the seismic receiver in the drill string to a location 
of interest in the wellbore (Column 8, Lines 37-50; Column 1 , Lines 1-30) (Fig. 1a). 
Cecconi discloses generating, under control of a surface processor, a seismic signal by 
a seismic source 6 near a surface location (Fig. 1a) (Column 3, Lines 29-40; Column 
10, Lines 27-34). Cecconi discloses a control module attached to the seismic source, 
and states that the source transmits waves that are detected by the sensors. Cecconi 
discloses detecting the seismic source signals with a near-source sensor 8 and storing 
the signals in the surface processor 9 (Column 3, Lines 29-65). Cecconi discloses 
detecting the seismic signals with at least one sensor in the seismic receiver 12 at a 
location of interest 13 in the wellbore (Column 3, Lines 41-64). Cecconi discloses 
storing the seismic signals in the receiver and transferring the detected seismic signals 
from the seismic receiver to the surface processor (Columns 9 and 10). Cecconi 
discloses processing the near-source signals and the seismic receiver detected signals 
according to programmed instructions to generate a seismic map (Column 1, Lines 1- 
20; Column 4, Lines 28-65). Cecconi discloses calculating a vertical seismic profile and 
the position of reflectors located under the drill bit. Applicant does not specifically define 
the type or details of the map in the speciation or the claim (states it is a map of 
subsurface features and formation). Therefore, any type of map reads on the claim. 
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Cecconi's disclosure of calculating positions of reflectors and of finding the vertical 
seismic profile is read as being a seismic map since the locations of the reflectors are 
found and a profile of the formation is made (read as a seismic map of locations of 
reflectors). Cecconi does not disclose that the signal is a coded signal comprising an 
arbitrary pattern. Cecconi discloses the use of a seismic vibrator as the source for the 
signals that are imparted into the formation surrounding the well. Andersen teaches 
that vibrators are capable of imparting coded seismic signals of an arbitrary pattern into 
a formation as sweeps (Column 1 , Line 35 to Column 2, Line 33; Column 3; Column 4, 
Line 52 to Column 5, Line 20 to Column 7). It would have been obvious to modify 
Cecconi to include using the vibrator source to create coded seismic signals of an 
arbitrary pattern as taught by Andersen in order to be able to match a recorded seismic 
wave with a specific wave generated by the source so that the operator of a seismic 
survey knows that the seismic data being recorded is matched with the seismic waves 
imparted into the earth by the survey source. 

Conclusion 

The cited prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Scott A. Hughes whose telephone number is 571-272- 
6983. The examiner can normally be reached on M-F 9:00am to 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Keith can be reached on (571) 272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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